Abstract-
INTRODUCTION
The modern world is dealing with the quality of power deterioration. Power Quality is an issue that is becoming increasingly important to electricity consumers at all levels. The characteristic of power quality enables the power supply to work properly. Voltage magnitude, waveform, and frequency are the major factors that dictate the quality of power supply. Use of extensive nonlinear power electronics loads is one of the major reasons of deteriorating the quality of power supply. Faults at either the transmission or distribution level may also cause transient voltage sag or swell in the entire system Also under heavy load conditions, a significant voltage drop may occur in the system. Such voltage variations are not desirable for sensitive loads. Voltage sags are a common power quality problem. Despite being a short duration (10ms to 1s) a small reduction in the system voltage can cause serious consequences. The definition of voltage sags is often set based on two parameters: Magnitude/depth and Duration of voltage sags. 
II. POWER QUALITY ISSUES

III.
DISTRIBUTION SYSTEM The present scenario of distribution system in India can be categorized in three types-High voltage distribution system, Medium voltage distribution system and Low voltage distribution system. Each type of distribution system encounters different levels of power quality problems. The fault occurring in the transmission system is of two different types -symmetrical as well as asymmetrical faults. Under balanced operation the system impedance in each phase are identical and the three phase voltage and currents throughout the system are completely balanced. Thus a balanced symmetrical fault i.e. line-line-line-ground (L-L-L-G) fault results in a balanced voltage and currents in all the three phase. Unbalanced system operation can result in an otherwise balanced system due to unsymmetrical faults, e.g.
. These faults are in fact of more common occurrence than the symmetrical three phase faults.
The distribution systems differ from transmission systems in several ways. Distribution system has two components (i) Feeder, (ii) Distributor. A feeder in the distribution network is a circuit carrying power from a main substation to a secondary substation such that the current loading is the same all along its length therefore the main criterion. The distribution system may be subdivided mainly into primary distribution, distribution transformer, secondary distribution and consumer's service connections. The proper voltage, locations sizes and protective equipment must be chosen for the various components of the distribution system.
IV.
VOLTAGE SAG A sag is a reduction to between 0.1pu to 0.9 p.u in RMS voltage or current at a given power frequency for the duration of 0.5 cycles to 1 minutes time [1] . Sags are usually caused by system faults, and are also often the result of energization of heavy loads with heavy start up currents. Voltage sags are characterized by RMS voltage variations outside the normal operating voltage. A common cause of sags includes starting large loads (such as one might see when they first start up a large air conditioning unit) and remote fault clearing performed by utility equipment. Similarly, the starting of large motors inside an industrial facility can result in significant voltage drop (sag). A motor can draw six times its normal running current or more, while starting, creating a large and sudden electrical load such as this will likely cause a significant voltage drop to the rest of the circuit it resides on.
V.
DYNAMIC VOLTAGE RESTORER The DVR is a powerful controller that is commonly used for voltage sags and swells mitigation at the point of connection [5] . The DVR employs the same blocks as the D-STATCOM, but in this application the coupling transformer is connected in series with the ac system, as illustrated in fig shown below. 
VI. TRANSFORMERLESS DVR WITH U-CAP
The Transformerless DVR is the most cost effective and superior solution for protecting sensitive loads from voltage related PQ issues. As the injection transformer is eliminated, size and cost of DVR can be reduced. The voltage drop, phase shift and harmonic loss also get Development (ICSESD-2017) (www.jit.org.in During voltage sag, DC-DC converter should be able to withstand the generated power and discharge during the sag event. Conversely during voltage swell DC-DC converter should be able to absorb the additional power from system. Hence DC-DC converter act as a boost converter while discharging and act as a buck converter during charging [2] . 
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WORKING OF PROPOSED MODEL
In normal conditions, the dynamic voltage restorer operates in stand-by mode. However, during disturbances, nominal system voltage will be compared to the voltage variation. This is to get the differential voltage that should be injected by the DVR in order to maintain supply voltage to the load within limits. The DC input terminal of a DVR is connected to an energy storage device i.e U-Cap of appropriate capacity through Bidirectional DC-DC converter. The SRF control theory is used to control DVR. The reference voltage and source voltage is used to produce the PWM pulses for VSI. The real power exchanged at the DVR output AC terminals is provided by the DVR input DC terminal by an external energy source or energy storage system. CONCLUSION Cost and size reduction of DVR makes it more attractive and reliable. By eliminating injection transformer cost and size of DVR can be reduced. In this paper a new approach is analyzed for power quality improvement. As the U-cap is rechargeable energy storage and having large energy storage capability, it is used with DVR to improve its voltage restoring capability. A bi-directional dc-dc converter is proposed to charge the U-cap. The proposed system of Transformerless DVR with U-cap provides cheap and reliable solution for voltage sag compensation. The simulation results are obtained. This new approach can be adopted in future in distribution system to improve voltage profile to prevent sensitive load from voltage sag. 
VIII. SIMULINK MODEL OF TRANSFORMERLESS DVR WITH U-CAP
IX. SIMULATION RESULTS
